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PREFACE 

This repor t  documents project activit ies during the months of 
March, April,  and May, 1967, on NASA Contract NASr-94(09), designated 
as Southwest Research Institute Pro jec t  14-1963, 
include personnel f r o m  Southwest Research  Institute, 
School of Medicine, The University of Texas Medical Branch at  Galveston, 
Rice University, Texas Institute for Rehabilitation and Research,  and 
Tufts Univeristy. Additionally, problems were  submitted f r o m  the 
Veterans Administration Southern Re s e a r  ch Support C enter , W ilf o rd  Hall 
USAF Hospital, and the University of Texas Medical School at  San Antonio. 

P ro jec t  t eam m e m b e r s  
Baylor University 

i i  
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A. INTRODUCTION 

1. General  

This project  has  a s  i ts  goa l  in support  of NASA's Biomedical 
Applications P rogram,  the development of methods for  effectively t r ans -  
fe r r ing  the maximum amount of applicable aerospace techology to the 
fields of medicine and biology, of applying such methods to the accomplish- 
ment  of as many such t r ans fe r s  a s  possible and of documenting the resu l t s  
of the project. The basic  s teps  being utilized to accomplish these goals 
a re :  

( 1 )  

( 3 )  

(4) 

Selection of key consultants a t  specified medical schools and 
other biomedical r e s e a r c h  centers .  

Identification of need and problems,  pertinent to the biologi- 
cal  and medical r e sea rch  community, and likely to be 
amenable to  solution by aerospace developed technology. 

Reduction of identified problems to writing, posing them in 
t e r m s  which a r e  meaningful to physical scient is ts ,  engineers,  
and information retr ieval  specialists.  

Identification and evaluation of those i tems of aerospace 
technology which may be  useful answers  to submitted medi- 
cal  and biological problems. 

Communication of aerospace derived information to those 
investigators who originally submitted the problems.  

Rendition of assistance a s  needed to biomedical scient is ts  in 
o rde r  to aid them in applying new aerospace technology 
effectively in the course of their  investigations, thus 
achieving technology t r an s f e r s . 
Documentation of all s tages  of development of technology 
t ransfer  s . 
Rendition of assistance to NASA in disseminating informa- 
tion about technology t ransfers .  

Information pertaining to each biomedical problem submitted is  
organized and maintained in the form of a "case history" of that problem. 
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The biomedical ca se  problem case history fi le constitutes the major  
source  of information fo r  this and future  documentation of the project. 

2. Participating Personnel  

Southwe s t Res  e a r  ch Institute Biomedical Applications T earn: 
SwRI Personnel  
Ray W. Ware, M.D., Director 
Louis S. Be rge r  
Raul San Martin,  M. D. 
Charles  J. Laenger ,  Sr. 

C. W. Hall, M. D.,  Asst. P ro fes so r ,  Department of Experimental  
Surgery,  Baylor University School of Medicine, Houston, Texas 

F. Hermann Rudenberg, Ph. D.,  Associate P ro fes so r ,  Depart-  
ment  of Physiology, The University of Texas Medical Branch, 
Galve s t on, Texas 

W. W.  Akers ,  Ph. D., Biomedical Engineering Laboratory,  Rice 
University, Houston, Texas 

Jack B. Johnson, Ass ' t .  Chief, Biomedical Instrumentation 
Section, Southern Research Support Center,  Veterans Admin- 
istration, Litt le Rock, Arkansas  

Joe Canzoneri, ( V U ) ,  Director,  Biomedical Engineering, Texas 
Institute fo r  Rehabilitation and Research,  Houston, Texas 

Sanford J. Freedman,  Ph.  D.,  (VRA), Neuropsychology Labora- 
tory,  Institute f o r  Psychological Research,  Tufts University, 
Medford, Massachusetts 

Other Southwest Research Institute Staff Consulted: 

Stephen Juhasz,  Ph. D.,  Editor, Applied Mechanics Review 
Pau l  D. May, Ph .  D.,  Senior Research  Chemist  
Wallace L. Anderson, Ph. D., Senior Research  Engineer 
F rank  C. Milstead, Senior Research  Engineer 
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B. BIOMEDICAL PROBLEMS 

I 

. 
1. Lis t  of Submitted Problem Statements 

Texas Institute fo r  Rehabilitation and Research  (VRA Sponsored) 

No. 

HUV- 1 

HUV-2 

HUV- 3 

HUV-4 

HUV- 5 

HUV-6 

HUV-7 

HUV-8 

HUV-9 

HUV- 10 

HUV-11 

HUV- 12 

HUV- 13 

:kHUV- 14 

RCU-1 

Title 

Reduced Workload Environment for  Physically Handi- 
capped Patients 

Advanced Computer Display and Interface Technology 

Computer Scheduling Techniques 

Heart  Sounds, Interval Analysis 

End Tidal Air Sampler  

Ambulation Aid 

Scheduling for Ward Pa t ien ts  

Mechanisms of Onset of Orthostatic Hypotension 

Prosthet ic  Materials for  Urinary Trac t  

Instrumented Pros the t ic  Leg 

Improved Gas Sample Flow Control and Measurement  

Special Automobile Modifications for  Disabled Pe r sons  

Human Transfer  Function Measurements  

Physical  Space Utilization 

Rice University 

"Artificial Heart" Control System Technology 

::Identified during the third-quarter reporting period. 
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No. Title 

V e te ran  s Administration South e r n  Re sea rch  Support C enter  

SRS- 1 

;:sRs-2 

%RS- 3 

asm-4 

WRS-5 

4cSRs-6 

BLM-1 

BLM-2 

BLM-3 

BLM-4 

BLM-5 

BLM-6 

BLM-7 

BLM-8 

Indirect Measurement of Blood P r e s s u r e  During Rest  
and Exercise  on A r m s  and Legs 

Catheter Tip Transducer  for  Blood P r e s s u r e  and Flow 
Measurement 

Locating Tip of Stomach Tube 

Mater ia ls  Suitable for  Dry Electrode Fabricat ion 

Temperature  Regulatory Mechanisms of the Body 

Inve stig at ions of Cutaneous Stimuli 

Baylor University Medical School 

Noiseless Gas Valves for "Artificial Heart"  Use 

Support Slings fo r  Postoperat ive Care  of Large  
Animal s 

Triggering on  R Wave of ECG 

Valve for  Proportional Gas  Flow Control 

Transthoracic  Energy Coupling Devices 

Biocompatible Spray-on P la s t i c s ,  Impermeable  to 
Bac te r i a  

Telemetry of Cardiovascular Data f r o m  Free-Ranging 
Animals 

Miniature Tape Recorder  for  Biological Data 

The University of Texas Medical Branch, Galveston 

GLM- 1 Analysis of Transitional Flow-Convection/Diffusion 

*$Idtent if ied during the third- quarter  reporting period. 
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Title No. 

GLM-2 

~ ~- ~~ 

Monitoring of Blood P r e s s u r e  by Extra-Vascular  
Sensor,  Using Wireless  Telemetry of Information 

Determination of Local Blood Flow, Blood Gas Con- 
centration, and Blood pH in Small  Port ion of an  Organ 

Implanted Blood P r e s s u r e  Transducer  

Chronic Intracranial  P r e s s u r e  Measurement in Man 

A Model Vascular System 

Viscosity Measurement of Minute Samples of Blood 

C omput e r  P r o g r a m  for  Elect  r o enc ephalogr aph: P e r  iod 
Analy s i s  

Measurement  of Local Tissue  Oxygen Consumption In 
Vivo 

Computer P r o g r a m  for  F l a m e  Spectrophotometry 

Elimination of Electrostat ic  Charge in Experimental  
Animals 

Computer Selection and Elimination of Artifacts 

Multiple Co-Spectral Density Analysis of Time-Series  
Data 

- 

Wilford Hall Hospital 

Blood Recirculation Technology 

The University of Texas Medical School at  San Antonio 

‘GNM- 1 Enhancement of X-ray Contrast  Study F i l m s  

:kidentified during the third-quarter reporting period. 
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HUV- 1 

I .  

TITLE: Reduced Workload Environment fo r  Physically Handicapped 
Pat ients  

DATE SUBMITTED: 28  December 1966 

SOURCE: Miss  Mir iam Partr idge,  Director ,  Dept. of Physical  Therapy, 
Texas Institute for Rehabilitation and Research  

INITIAL DISPOSITION: Applicable technology w a s  disclosed in NASA 
TND- 2 641, "Exploratory Study of Man 's  Self - Locomotion Capabilities 
with a Space Suit in Lunar Gravity, I '  and TND-3363, ! 'Comparative 
Measurements  of Man's  Walking and Running Gaits in Ear th  and Simulated 
Lunar Gravity, Direct contact with Langley Research  Center w a s  there-  
fo re  initiated. 

COMMUNICATIONS WITH NASA CENTERS: 

27 September 1966 Dr .  Ware, Mr .  Be rge r ,  Dr.  Vallbona (Direc-  
tor  of Research,  TIRR), and Dr .  Hartwig, NASA consultant, visi ted 
Langley Research  Center to survey a typical NASA r e s e a r c h  center in 
o r d e r  to orient the Biomedical Applications T e a m  with respect  to NASA 
organization and procedures .  During this visi t ,  it  was planned to a r r ange  
a s i te  visi t  fo r  the Texas Institute fo r  Rehabilitation and Research  staff 
m e m b e r s  who a r e  concerned with this problem. 

23 Februa ry  1967 Mr. Berger  called Mr.  Shufflebarger, TU 
Officer, Langley Research  Center, to plan s i te  vis i t  regarding this 
problem. 

13 Apri l  1967 Dr.  Ware, and Miss  Mi r i am Pa r t r idge  and Mr.  Joe 
Canzoneri  of Texas Institute for  Rehabilitation and Research  visited the 
lunar  gravity simulator.  
the 1 / 6  8 simulator.  Miss  Par t r idge  spent over an hour in the sling sus-  
pension sys tem in order  to evaluate problems which might be anticipated 
in applying this technology to handicapped patients.  Conference w a s  held 
with Mr .  Amos Spady, J r . ,  Mr. W. Krasnow and Mr .  Don Hughes. 
Information and sketches were  passed to Miss  Pa r t r idge ,  the r e sea rche r .  
This  s i te  vis i t  was considered to  be outstandingly successful  f r o m  the 
standpoint of t ransfer r ing  the des i red  technology. 
graphs were  taken a s  i l lustrated in Section C of this  repor t .  

Both Miss Pa r t r idge  and Dr.  Ware t r ied  out 

Documenting photo- 
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HUV- 1 (cont 'd) 

OTHER COMMUNICATIONS: 

25 April  1967 Dr.  W a r e  and Mr. Be rge r  called Mr. Canzoneri to 
inform him of currently appearing l i t e ra ture  applicable to  this problem 
(Aerospace Medicine, "Metabolic Rates  During Lunar Gravity Simulation, ' I  

Vol. 38, pp. 380-382, April  1967.) 

16 May 1967 During a visit by Mr.  Be rge r  to Texas Institute for  
Rehabilitation and Research,  he was informed by Mr.  Canzoneri  that a 
grant  application based upon technology t r ans fe r r ed  in answer to this 
problem statement was in preparation and would be submitted by the end 
of the month. Information copies of the application were  promised. 

31 May 1967 A copy of Problem Abstract  HUV-10 was mailed to  
Miss  Par t r idge ,  as some of the instrumentation sought in HUV-10 could 
be applied to evaluation of HUV-1. 

TECHNOLOGY TRANSFER SITUATION: 

Status: minor t ransfer  accomplished:::; major  potential t ransfer  
ac  c ompl i shed. 

Projected Significance: major contr ibut ion to medical r ehabilita- 
tion of handicapped pe r  sons. ** 

:;:The technology made  available to this investigator has  been used a s  the 
basi-s for  preparation of a document ( a  grant request) .  

come of the grant request.  
:'<"-.4cc.;rnplishment of a major  actual t r ans fe r  is  contingent upon the out- 
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HUV-2 

TITLE: Advanced Computer Display and Interface Technology 

DATE SUBMITTED: 2 8  December 1966 
I .  

SOURCE: Dr.  C. Vallbona, Associate P ro fes so r ,  Texas Institute fo r  
Rehabilitation and Research 

INITIAL DISPOSITION: 

Computer search  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER: 31 January 1967 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 21 Feb-  

EVALUATION B Y  RESEARCHER: 16 May 1967, ra ted 

10 February  1967 

ruary  1967 

excellent 

C OMMUNIC AT IONS WITH NASA CENTERS: 

21, 2 2  March  1967 Dr. Ware and L. Be rge r  discussed this  
question with TU representat ives  at Ames  Research  Center.  
applicable technology was located. 

No  directly 

9 May 1967 Dr. Ware called Mr .  Jack Wheeler, TU Officer, 
Manned Spacecraft Center ,  who stated that appropriate contacts would be  
sought a t  the center.  

19 May 1967 L. Berge r  called Mr. Jack Wheeler and received 

Mr .  Overton w a s  called, and tentative a r rangements  fo r  a s i te  
reference to NASA scientist ,  Mr .  John Overton, a t  Manned Spacecraft  
Center.  
vis i t  were  discussed. 

24 May 1967 Visit f o r  three TIRR staff m e m b e r s  and two m e m -  
b e r s  of the Biomedical Applications T e a m  to Manned Spacecraft  Center  
were  confirmed with Mr. John Overton for  12 June. 

PROBLEM ABSTRACT DRAFT SUBMITTED: 28 May 1967 

OTHER COMMUNICATIONS: 

7 April  1967 L o  Berge r  discussed the sea rch  resu l t s  with the prob- 
l e m  originator during av i s i t  to Texas Institute for  Rehabilitation and 
Research .  
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HUV-2 (cont 'd) 

8 May 1967 L. Berger  had fu r the r  discussions with the problem 
originator and Mr.  Don Liss ,  Director,  Computer Research,  Texas 
Institute for  Rehabilitation and Research, and Mr .  Joe Canzoneri. 

9 May 1967 
Dr. Ware and L. Berger .  

Discussions were continued between TIRR resea rche r s ,  

19 May 1967 Mr .  L i s s  reviewed the draf t  of the problem abstract  
during a visit  of L. Be rge r  to Texas Institute fo r  Rehabilitation and 
Research.  P lans  for  the coming s i te  vis i t  (MSC) were  also discussed. 

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for  identifying t ransfer--good.  

Projected Significance: useful contribution to medical rehabilita- 
tion r e sea rch .  
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HUV - 3 

I -  TIT LE : Computer Scheduling Technique s 

DATE SUBMITTED: 28  December 1966 

SOURCE: D r .  C.  Vallbona, Associate P ro fes so r ,  Texas Institute of 
Rehabilitation and Research 

INIT LAL DISPOSITION : 

Computer s ea rch  of NASA data bank 

SEARCH REQUEST SENT TO SEARCH CENTER: 31 January  1967 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 

10 February  1967 
2 4  February  1967 

COMMUNICATIONS : 

7 Apr i l  1967 Search returns  discussed with originator during visit  
to Texas  Institute for Rehabilitation and Research  by L. Berger .  
of s e a r c h  re turns  not complete as yet.  

Evaluation 

TECHNOLOGY TRANSFER SITUATION : 

Status: unidentified; outlook for identifying t ransfer  - -good. 

Projected Significance : 
r e sea rch  and clinical practice.  

u s e f u l  contribution to medical  rehabilitation 
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HUV-4 

TITLE: Heart  Sounds, Interval Analysis 

DATE SUBMITTED: 28 December 1966 

SOURCE: Dr .  C. Vallbona, Associate P ro fes so r ,  Texas Institute for 
Rehabilitation and Research 

INITIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER: 31 January 1967 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 3 March  1967 
EVALUATION BY RESEARCHER: 8 May 1967 

10 February  1967 

Generally negative. No re ferences  s e e m  applicable 
to the problem, but the sea rch  has  called attention 
to  interesting a r t ic les ,  and severa l  re fe rences  may 
be of interest  for  other purposes.  

COMMUNICATIONS: 

7 Apri l  1967 Search returns  were  discussed with problem origi-  
nator during visit  by L. S. Berger  to Texas Institute for  Rehabilitation 
and Research.  

2 May 1967 Policy of re-searching questions was discussed with 
Mr .  John Canter,  Asst .  Director,  KASC, University of Pit tsburgh, by 
telephone. 

8 May 1967 Meeting with problem originator during vis i t  by 
L. B e r g e r  to Texas Institute fo r  Rehabilitation and Research.  The prob-  
l e m  originator expressed the opinion the the problem sea rch  wri te-up on 
which the NASA search  was based accurately descr ibed his  intent. 

16 May 1967 Let ter  by L. S. Be rge r  to Mr .  Canter planning for  
fur ther  communications regarding additional searching on this  question. 

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for  identifying t ransfer -  -poor.  

Projected Signif icanc e: minor contribution 
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HUV-5 

TITLE: End Tidal Air Sampler 

DATE SUBMITTED: 28 December 1966 

SOURCE: Dr .  C. Vallbona, Associate P ro fes so r ,  Texas Institute for  
Rehabilitation and Research 

IN1 TIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER: 31 January 1967 
RETURNED FROM SEARCH CENTER: 10 February  1967 
RESULTS FORWARDED TO RESEARCHER: 3 March 1967 
EVALUATION BY RESEARCHER: 26 April  1967 

Search yielded negative resu l t s ,  although severa l  
references a r e  of g rea t  in te res t  fo r  purposes  unre-  
la ted to the problem. 

COMMUNICATIONS: 

17 February  1967 Possible overlap with Midwest Research  
Insti tute 's  Problem KU-2 was investigated by le t te r  f r o m  L. Berge r .  

2 March 1967 Information on th ree  applicable NASA i tems w a s  
received f r o m  Mr.  D. Bendersky, P ro jec t  Leader ,  result ing f r o m  Mid- 
west Research  Institute ' s  investigation. 
is  pending fur ther  evaluation by Midwest Research  Institute. 

P o s  s ible application of technology 

8 May 1967 Researcher  w a s  interviewed by L. Berge r  during 
The r e sea rche r  thought that the sea rch  statement described vis i t  to TIRR. 

h is  needs accurately,  but that the re ferences  yielded by the sea rch  were  
too extensive and not pertinent to the problem. 

16 May 1967 L. Be rge r  wrote a le t te r  to Mr.  John Canter ,  
Assis tant  Director,  KASC, University of Pit tsburgh. raising the possibility 
that this problem be re -searched .  
has  been reached to date.  

No decision regarding a second sea rch  

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for  identifying t ransfer - -poor .  

P r oj ec t ed S ignif icanc e: useful contr ibut ion. 
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HUV-6 

TITLE: Ambulation Aid 

DATE SUBMITTED: 28 December 1966 

SOURCE: Dr.  C. Vallbona, Associate P ro fes so r ,  Texas Institute f o r  
Rehabilitation and Research 

INITIAL DISPOSIT ION: 

Since it was known f r o m  a visit  on 27 September 1966, to Langley 
Research  Center by Drs .  Hartwig, Vallbona, Ware and Mr. Be rge r  that 
potentially applicable technology existed a t  Langley Research  Center ,  it 
w a s  decided to postpone fu r the r  action pending a scheduled visit  to the 
r e s e a r c h  center .  

COMMUNICATIONS WITH NASA CENTER: 

23 February  1967 L. Berger  called Mr .  Shufflebarger, TU 
Officer, Langley Research  Center, to discuss  s i te  vis i t  by Texas Institute 
for Rehabilitation and Research r e sea rche r s  and a m e m b e r  of the SwRI 
B iomedic a1 Applications T e am.  

12 April  1967 Potentially applicable technology ( "space shoes") 
at  Langley Research  Center  was evaluated during a vis i t  by two scient is ts  
f r o m  Texas Institute for  Rehabilitation and Research  and Dr.  Ware. 
Results of the evaluation were  negative. 

PROBLEM ABSTRACT DRAFT SUBMITTED: 26  May 1967 

OTHER COMMUNICATIONS: 

17 February  1967 Overlap information on Midwest Research  
Insti tute 's  P rob lem KU-9 was requested by le t te r  (L.  Berger ) .  

2 March 1967 Let ter  f r o m  Mr. D. Bendersky, P ro jec t  Leader,  
stated that Midwest Research Institute's l i t e ra ture  sea rch  revealed no 
NASA activity in this a r ea .  

13,  14 December 1966 Problem was discussed with problem 
originator during h is  vis i t  to SwRI (R.  Ware. R. San Martin,  L. S. Be rge r ) .  

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for  identifying t ransfer  uncertain. 

Pr oj  ected Significance: useful contribution. 
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HUV-7 

TITLE: Scheduling for  Ward Patients 

DATE SUBMITTED: 30 January 1967 

SOURCE: Miss  F r a n c e s  Brush,  Director of Nursing, Texas Institute fo r  
Rehabilitation and Research 

INITIAL DISPOSITION: 

Computer search  of NASA data bank; s ea rch  performed in two 
par t s :  p a r t  one, identical to search performed on P rob lem HUV-3; pa r t  
two, specific to HUV-7. 

SEARCH REQUEST SENT TO SEARCH CENTER: 31 January 1967/ 
23 February  1967 

RETURNED FROM SEARCH CENTER: 

RESULTS FORWARDED TO RESEARCHER: 24 Febru-  
a ry  1967/ 
3 Apri l  1967 

24 February  1967/ 
21 March 1967 

EVALUATION B Y  RESEARCHER: Evaluation of com- 
puter re turns  has  been initiated but not completed. 

COMMUNICATIONS WITH RESEARCHER: 

The problem originator was interviewed on 7 Apri l  1967 and 
8 May 1967 concerning evaluation of computer re turns .  

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for identifying t ransfer -  -good. 

Pro jec ted  Significance: useful contribution. 
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HUV-8 

TITLE: Mechanisms of Onset of Orthostatic Hypotension 

DATE SUBMITTED: 18 January 1967 

SOURCE: J. C. Walker, Ph .  D., Di rec t ress ,  Biochemistry Laboratory,  
Texas Institute for Rehabilitation and Research  

IN1 TIAL DISPOSITIONS : 

Computer search  of NASA data bank 

SEARCH REQUEST SENT TO SEARCH CENTER: 31 January 1967 
RETURNED FROM SEARCH CENTER: 10 February  1967 
RESULTS FORWARDED TO RESEARCHER: 3 March 1967 
EVALUATION B Y  RESEARCHER: 10 May 1967; very 

favor able 

COMMUNICATIONS WITH RESEARCHER: 

7 April  1967 Dr. Walker was interviewed about the evaluation 
of the search  resu l t s  by L. Berger during h is  vis i t  to Texas Institute fo r  
Rehabilitation and Research.  
s ea rch  resu l t s  and that the searches completely me t  h e r  needs. She has  
not as yet requested any particular references.  
r e tu rns  have been requested f r o m  the problem originator for  documentation 
of the t ransfer .  

She stated that she was very  pleased with the 

Applications of search  

TECHNOLOGY TRANSFER SITUATION: 

Status: t ransfer  accomplished 

Projected Significance: insufficient information to  e s t  imate. 
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HUV-9 

TITLE: Pros the t ic  Material  fo r  Urinary Trac t  

DATE SUBMITTED: 10 February 1967 

SOURCE: F. Brantley Scott, M. D., Assis tant  P ro fes so r ,  Baylor Uni- 
vers i ty  Medical School, Houston, Texas 

INITIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank. 

SEARCH REQUEST SENT TO SEARCH CENTER: 28 March 1967 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 27 Apri l  1967 

20 April 1967 

(only two references yielded by search)  

PROBLEM ABSTRACT DRAFT SUBMITTED: 29 May 1967 

COMMUNICATIONS: 

18 May 1967 Dr.  San Martin consulted with Dr. Paul  May, Senior 

Dr. May's  field of specialization is synthetic polymer 
Research  Chemist ,  Southwest Research Institute, in preparing the prob- 
l e m  abs t rac t  draft .  
chemistry . 
TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for identifying t r ans fe r  uncertain. 

Pro jec ted  Significance: useful contribution. 
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HUV-10 

TIT LE : Instrumented Prosthet ic  Leg 

DATE SUBMITTED: 2 1  February 1967 

SOURCE: Lewis A. Leavitt,  M. D . ,  Chairman,  Department of Physical 
Medicine, Texas  Institute for  Rehabilitation and Resea rch  

INIT LA L DISPOSITION : 

Selected for biomedical problem abs t rac t  preparation. 

PROBLEM ABSTRACT DRAFT SUBMITTED: 11 May 1967 
DRAFT APPROVED: 19 May 1967 
DISSEMINATED: 29 May 1967 

COMMUNICATIONS : 

7 Apr i l  1967 M r .  Berger  visited D r .  Pe te r son  a t  Texas  Institute 
for Rehabilitation and Resea rch  to discuss  this problem. 

18 Apri l  1967 Draft  of Problem abs t rac t  was  forwarded to 
Dr .  Pe te r son  for h i s  c r i t i c i sm.  

T ECHNOLOGY TRANSFER SITUATION: 

Status: applicable technology unidentified; outlook for identification- - 
good. 

Projected Significance: useful contribution to medical  rehabilitation 
of handicapped individuals. 



HUV-11 

TITLE: Improved Gas Sample Flow Control and Measurement  

DATE SUBMITTED: 22  February 1967 

SOURCE: David Cardus,  M. D . ,  Resea rch  Associate ,  Texas  Institute 
for  Rehabilitation and Resea rch  

INITLAL DISPOSITION: 

Computer s ea rch  of NASA data bank, 22  February  1967 

, -  

SEARCH REQUEST SENT TO SEARCH CENTER: 28 March  1967 
RETURNED FROM SEARCH CENTER: 20 Apri l  1967 
RESULTS FORWARDED TO RESEARCHER: 
EVALUATION BY RESEARCHER: not received as yet 

27 Apr i l  1967 

COMMUNICATIONS WITH NASA CENTER: 

27 March  1967 L. Berger le t te r  to James W .  Wiggins, TU Officer, 
Marsha l l  Space Flight Center ,  requesting information on Tech ,  Brief 66-  
10569, Device Accurately Measures  and Records  Low Gas-Flow Rates .  

30 March 1967 Backup information on Tech.  Brief 66-10569, sent 
by M r  . Wiggins. 

11 Apri l  1967 
Houston, Texas ,  requesting backup information on NASA Tech.  Brief 65- 
10 137, Instrument  That Calibrates Low Gas -Rate Flow Meters .  

L. Berger  wrote  le t te r  to Manned Spacecraft  Center ,  

11 Apri l  1967 L. Berger  le t te r  to Marsha l l  Space Flight Center 
requesting backup information on Tech.  Brief 66- 10036, Flow Meter  
Measures  Low Gas-Flow Rates ,  and requesting fur ther  information about 
Tech.  Brief 66-10569. 

19 Apri l  1967 Backup package on T B  65-10137 provided by  
M r .  John Wheeler,  TU Officer, Manned Spacecraft  Center .  

OTHER COMMUNICATIONS : 

7 Apri l  1967 During visit  to Texas Institute for  Rehabilitation and 
Resea rch ,  L. Berge r  discussed the gas-flow measuremen t  problem with 
the problem originator,  and gave him a copy of Tech. Brief 66-10569. 
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, -  I -  

HUV-11 (cont'd) 

18 Apri l  1967 Tech. Brief 65-10137 was  sent to problem originator 

27 Apri l  1967 Tech  Brief 66 - 10 569 and backup ma te r i a l  was 
forwarded to problem originator. 

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for identifying t r ans fe r  - -uncertain.  

Projected Significance: minor.  
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HUV-12 

TITLE: Special  Automobile Modifications for  Disabled P e r s o n s  

l -  

DATE SUBMITTED: 22 February  1967 

SOURCE: Miss  Mary Joyce Newsom 

INITIAL DISPOSITION: 

It was  decided that this problem requi red  fur ther  clarification and 
possible subdividing into seve ra l  problem a r e a s  before beginning fo rma l  
action. 

COMMUNICATIONS WITH NASA CENTERS: 

21 March  1967 Mr .  G.  Edwards,  TU Officer,  Ames  R e s e a r c h  
Center ,  gave backup ma te r i a l  on special  e l ec t r i ca l  switches (proport ional  
cont ro l le rs ) ,  descr ibed  in M r .  Minefee's invention d isc losures ,  to  Dr .  W a r e  
and L. B e r g e r .  

8 May 1967 L. Berge r ,  in telephone ca l l  to M r .  George Edwards ,  
requested hardware  descr ibed in M r .  Minefee's inventions. M r .  Edwards 
advised that he would investigate the m a t t e r .  

9 May 1967 Dr .  Ware called M r .  J .  Wheeler,  TU Officer,  Manned 
Spacecraf t  Center ,  and obtained reference to  two NASA r e s e a r c h e r s ,  
M r .  Van Ar tsda len  and M r .  Miller,  who a r e  involvedin simulation work. 
They w e r e  called,  and  the d r ive r  simulation needs existing a t  TIRR were  
explained to  them. 

19 May 1967 L. Berge r  called M r .  Van Artsdalen and Mr .  Mil ler  
(MSC). Tentative a r r angemen t s  were  made to v is i t  the i r  facil i t ies,  a n d  
a re ference  was  obtained to simulation work  done by Goodyear in  Akron, 
Ohio. 

2 4  May 1967 Visit  for 12 June confirmed (telephone ca l l  to Manned 
Spacecraf t  Center ,  L. Berge r ) .  

OTHER COMMUNICATIONS: 

7 Apr i l  1967 L. Berge r  met  with Dr .  Spencer ,  Di rec tor ,  Texas  
Insti tute for  Rehabilitation and Research  and other  TIRR staff m e m b e r s  
( M r .  Canzoneri ,  Miss  Keenan, M r .  Langford) to c lar i fy  the problem 



22  

HUV - 12 (cont'd) 

statement.  
would be se t  up a t  Texas Institute for Rehabilitation and Research .  

It was decided that a schedule of pr ior i t ies  for this r e sea rch  

18 Apri l  1967 Backup package on special  e lec t r ica l  switches, 
obtained from Ames  Research  Center,  was sent to Texas Institute for 
Rehabilitation and Re  search .  

8 May 1967 L. Berge r  met with Texas Institute for  Rehabilitation 
and Research  staff m e m b e r s  Langford, Tettamante,  Poor ,  Canzoneri, to 
discuss  r e sea rch  protocol plans, and the program needs for specialized 
servosys tems,  motors ,  and hydraulic a s s i s t  devices.  A visit  to Manned 
Spacecraft  Center  to investigate their  technology w a s  tentatively planned 
for ea r ly  June. 

TECHNOLOGY TRANSFER SITUATION: 

Status: tentatively identified; outlook for accomplishing t ransfer  - - 
good. 

Projected Significance: major  contribution to medical  rehabilitation 
of disabled persons.  
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HUV-13 

TITLE: Human Transfer  Fuection Measurements 

DATE SUBMITTED: 9 March 1967 

SOURCE: C. Vallbona, M. D . ,  Associate P r o f e s s o r ,  Texas Institute fo r  
Rehabilitation and Res e a r  ch 

COMMUNICATIONS WITH NASA CENTERS: 

23 January 1967 Let te r  to Mr .  C. C. Shufflebarger, TU Officer, 
Langley Research  Center,  requesting information on subject Tech. Brief 
(TB 66-10379) in response to Dr.  Vallbona's specific questions. (L.  Berger )  

15 February  1967 Let ter  f r o m  Mr.  Shufflebarger to L. Berger  
reporting that the requested information had been sent t o  D r .  Vallbona, 
including a complete description of the sys tem by Mr .  J a m e s  J. Adams 
who developed it a t  Langley, and Tech. Notes D-2569, -1952, -2394, and 
-2177, all providing backup information on subject Tech. Brief.  

OTHER COMMUNICATIONS: 

30 December 1966 This problem statement a r o s e  in connection with 
a l e t t e r  f r o m  L. Berger  to  D r .  Vallbona, calling his attention to Tech. 
Brief 66-10379, Human Transfer  Functions Used to P red ic t  System P e r -  
formance P a r a m e t e r s ,  which was thought to be of possible in te res t  to  him 
a s  indicated by the interest  profile, 

18 January 1947 D r .  Vallbona requested specific information 
about the Tech, Brief in a le t te r  to L. Berger .  

25 A p r i l  1967 Call by D r .  Ware and L.  Berger  to Mr ,  Canzoneri 
and D r .  Vallbona with a fur ther  reference: Cri t ical  Re-evaluation of 
Human Transfer  FunctiQn Problem in Aerospace Medicine, Vol. 38, 
PP 9 383-389, April  1967. 

8 May 1967 Dr .  Vallbona expressed continuing in te res t  in the 
problem to L. Berger  during visit to  Texas Institute fo r  Rehabilitation 
and Research.  
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HUV-13 (cont'd) 

TECHNOLOGY TRANSFER SITUATION: 

Status: tentatively identified; outlook for accomplishing t r a n s f e r -  - 
uncertain.  

Projected Significance: useful contribution. 



HUV-14 

TITLE: Phys ica l  Space Utilization 

DATE SUBMITTED: 7 May 1967 

SOURCE: D r .  C. Vallbona, Associate P ro fes so r ,  Texas  Institute for 
Rehabilitation and Research  

INITIAL DISPOSITION: 

Computer s e a r c h  of NASA data bank 

SEARCH REQUEST SENT TO SEARCH CENTER: 18 May 1967 

COMMUNICATIONS: 

7 May 1967 P rob lem was presented verbal ly  by Dr .  Vallbona 
to L. Berge r  during v is i t  to  Texas Institute for  Rehabilitation and Research .  

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for  identifying t ransfe  r-  -uncertain.  

Pro jec ted  Significance : u s  e ful contribution. 
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RCU-1 

T IT LE : 'A r t i f i  c ia l  H ea r t ' C ont r o 1 Sy s t e m T e chnolog y 

DATE SUBMITTED: 9 December 1966 

SOURCE: Dr .  William Akers ,  Director,  Biomedical Engineering Laboratory,  
Rice University and C.  W.  Hall, M. D . ,  Assis tant  P ro fes so r ,  
Department of Surgery, Baylor University Medical School, Houston, 
Texas 

INITIAL DISPOSITION: 

Selected for Problem Abstract  preparation. 

COMMUNICATIONS WITH NASA. CENT ERS : 

19 May 1967 D r .  Ware and Dr .  C. W .  Hall  visited Lewis Research  
Center  where applicable technology w a s  discovered. 
personnel participated in a briefing on the subject of ar t i f ic ia l  hea r t  controls:  
Mr .  Kirby Hil ler ,  M r .  Vernon Gebben and Mr .  Mike Crosby. 

The following NASA 

PROBLEM ABSTRACT DRAFT SUBMITTED TO NASA: 18 May 1967 

OTHER COMMUNICATIONS: 

9 January 1967 Problem abs t rac t  draf t  sent to D r .  W .  W.  Akers ,  
Rice University, for  references and supplementary information. 

25 Apri l  1967 Abstract  draft sent to  Dr .  C.  W .  Hall, Baylor 
University Medical School, for additional re ferences .  

15 May 1967 D r .  Ware called D r .  C.  W .  Hall to obtain further 
reference information. 

31 May 1967 Dr.  Hartwig requested additional modification of 
Problem Abstract  draft .  

TECHNOLOGY TRANSFER SITUATION: 

Status: applicable technology tentatively identified; outlook for 
t ransfer  accomplishment- -excellent. 

Projected Significance: major  contribution to ar t i f ic ia l  hea r t  r e sea rch .  
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SRS-1 

TITLE: Indirect  Measurement  of Blood P r e s s u r e  During R e s t  and Exerc ise  
on A r m s  and Legs 

DATE SUBMITTED: 3 February  1967 

SOURCE: George W.  Molnar, Ph. D. ,  Coordinator for Professional  
Services ,  Southern Research  Support Center ,  VA Hospital, 
Little Rock, Arkansas 

INITIAL DISPOSITION : 

Computer s ea rch  of NASA data banks 

SEARCH REQUEST SENT TO SEARCH CENTER: 24 February  1967 ( p a r t  2) 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED T O  RESEARCHER: 31 March  1967 

21 March 1967 

COMMUNICATIONS WITH NASA CENTERS: 

21, 22 March  1967 D r .  W a r e  and L. Berge r  investigated this  
problem during the i r  vis i t  to Ames Resea rch  Center .  
TU Officer,  provided backup packages on te lemet ry  technology and ar ranged  
a visit with M r .  T .  F r y e r ,  who descr ibed cu r ren t  developments a t  A m e s  
in  miniaturizedimplantable biotelemetry packages . 

Mr.  G .  Edwards,  

OTHER COMMUNICATIONS: 

31 January  1967 C. J .  Laenger,  Southwest Research  Institute 
engineer,  discussed problem with the problem originator and M r .  J .  Johnson 
during vis i t  to Southern Research Support Center .  

8 Februa ry  1967 Mr .  C. J. Laenger  discussed problem with 
M r .  Johnson via telephone and arranged for  a conferences on specific 
problems.  

17 Februa ry  L. Berger  wrote  l e t t e r  to Midwest Resea rch  Institute 
requesting information concerning possible overlap with the i r  problem 
KU-4. 

28 Februa ry  1967 M r .  C .  J .  Laenger vis i ted M r .  Johnson and the 
problem originator at Southern Research Support Center and discussed 
detai ls  of the problem, including specific approaches to its solution. 



SRS- 1 (cont 'd) 

2 March 1967 Let ter  from Midwest Research  Institute descr ibed 
resu l t s  of their investigations. 
followed up. 

Possibi l i t ies  of overlap a r e  s t i l l  being 

TECHNOLOGY TRANSFER SITUATION: 

Status: tentatively identified; outlook for accomplishing t r ans fe r  - - 
unc e r t ain . 
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Projected Significance : u s  e ful contribution. 
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SRS-2 

TITLE:  Catheter  T ip  Transducer  for  Blood P r e s s u r e  and Flow Measure -  
ment  

DATE SUBMITTED: 7 March  1967 

SOURCE: J .  B. Johnson, Assistant Chief, Biomedical Instrumentation 
Section, VA Hospital ,  Arkansas  

INITIAL DISPOSITION: 

Computer s e a r c h  of NASA data bank; this  s e a r c h  a l so  cove r s  problems 
GLM-4 and GLM-5. 

SEARCH REQUEST SENT TO SEARCH CENTER: 

COMMUNICATIONS WITH NASA CENTERS: 

26 1967 

21, 22  March  1967 D r .  Ware and Mr .  Be rge r  investigated this 
problem during the i r  vis i t  to Ames Resea rch  Center .  Mr .  G. Edwards ,  
TU Officer,  provided backup packages on the p r e s s u r e  t r ansduce r s  developed 
by M r .  G. Coon, r e s e a r c h e r  a t  Ames ,  and  also a r ranged  for  a meeting 
with Mr .  Coon. In the meeting, M r .  Coon demonstrated h is  devices  and 
supplied information on cu r ren t  developments in  h i s  p rogram to reduce 
the s i ze  of h i s  capacitance p res su re  t r ansduce r s  s t i l l  fu r ther .  

24 May 1967 D r .  Ware called Dr .  H. Sandler,  Ames R e s e a r c h  
P--.4---- 
u = I I b t ; ~ ,  to iliake fur ther  a r rangements  on t ransfer r ing  capacitance manometry  
technology . 

29 May 1967 M r .  Berger  advised Mr .  G .  Edwards of the tentatively 
scheduled vis i t  to Ames Resea rch  Center  to fur ther  the t r ans fe r  of the 
capacitance t ransducer  s . 

PROBLEM ABSTRACT DRAFT SUBMITTED: 2 5  May 1967 (applicable a l so  
to  problems GLM-4 and GLM-5).  

OTHER COMMUNICATIONS : 

28 Februa ry  1967 M r .  C. J .  Laenger ,  Senior R e s e a r c h  Engineer ,  
Southwest Resea rch  Insti tute,  discussed catheter  t ip  t r ansduce r s  during his  
v i s i t  to SRSC with the consul tant ,Mr.  J .  Johnson, and D r .  Molnar,  a 
physiologist, SRSC, who is interested in  acquisition of data with such devices .  
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SRS-2 (cont'd) 

31 March 1967 Mr .  Johnson visited Southwest Research  Institute; 
discussed commercially available catheter tip t ransducer  devices. 

TECHNOLOGY TRANSFER SITUATION: 

Status: technology tentatively identified; outlook for accomplishing 
t r ans fe r  - -excellent. 

Projected Significance: outstanding contribution to medical  r e s e a r c h  
and clinical  cardiology. 
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SRS-3 

TITLE: Locating Tip of Stomach Tube 

DATE SUBMITTED: 7 March 1967 

SOURCE: Julius Wenger, M. D . ,  Assis tant  Chief Medical Service,  VA 
Hospital, Georgia 

INITIAL DISPOSITION: 

Computer search  of NASA data bank. 

SEARCH REQUEST SENT TO SEARCH CENTER: 21 May 1967 

PROBLEM ABSTRACT DRAFT SUBMITTED: 26 May 1967 

COMMUNICATIONS : 

31 March 1967 Mr .  J .  Johnson visited Mr .  C. J .  Laenger ,  Senior 
Resea rch  Engineer a t  Southwest Research Institute, to discuss  the problem. 

12  Apri l  1967 Mr .  Laenger called the problem originator and 
requested information on dimensional tolerances and other constraints on 
the problem solutions. 
information, and a l so  stated that his in te res t  is specifically in acquiring a 
m o r e  sensitive method for locating a foreign ferromagnetic body. 

The problem originator furnished the requested 

Status: technology unidentified; outlook for identifying t ransfer  - - 
good. 

P r o  j e cte d Significance : minor contribution . 
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SRS-4 
TITLE: Materials Suitable for  Dry Electrode Fabrication 

DATE SUBMITTED: 7 March 1967 

SOURCE: J .  B. Johnson, Assistant Chief, Biomedical Instrumentation 
Section, VA Hospital, Arkansas  

INITIAL DISPOSITION: 

The importance of available aerospace-derived technology applicable 
to this problem has  been previously established, and sources  for this 
technology are known. 
furnishing known applicable l i terature  re ferences  to the r e sea rche r ,  and 
verbally informing him of other pertinent technology. 

It was  therefore possible to process  this problem by 

COMMUNICATIONS WITH NASA CENTERS: 

18 Apri l  1967 Reference ma te r i a l s  on spray-on electrodes was 
requested in a telephone cal l  from D r .  Ware to M r .  Clinton Johnson, TU 
Officer, Edwards Flight Research Center .  The ma te r i a l  was forwarded 
to the r e sea rche r .  

OTHER COMMUNICATIONS: 

31 March 1967 Problem originator visi ted Southwest Resea rch  
Institute and discussed contributions of Aerospace Technology to electrode 
fabrication. 
e l e c t r o d e s  by the 'U'SAF Scnooi of Aerospace Medicine was discussed. 

The effort  a t  development of dry  LiCL impregnated Balsa  wood 
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SRS-5 

TITLE: Temperature  Regulatory Mechanisms of the Body 

DATE SUBMITTED: 29 March 1967 

SOURCE: George W .  Molnar, P h .  D . ,  Chief, Biophysical Science Section, 
SRSC, VA Hospital 

INITIAL DISPOSITION: 

Computer search  of NASA data bank. 

SEARCH REQUEST SENT TO SEARCH CENTER: 26 May 1967 

COMMUNICATIONS : 

31 March 1967 Mr .  J .  Johnsonv i s i t edMr .  C. J .  Laenger,  Senior 
Resea rch  Engineer,  Southwest Research Institute; discussed problem and 
clar i f ied the need and interest  of problem originator .  

TECHNOLOGY TRANSFER SITUATION: 

Status : unidentified; outlook for identifying potential t ransfer  - - 
good. 

Projected Significance : useful contribution. 
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SRS-6 
TITLE: Investigations of Cutaneous Stimuli 

DATE SUBMITTED: 4 Apri l  1967 

SOURCE: Er ich  A.  Pfeiffer,  Ph .  D. , Chief, Biomedical Instrumentation 
Section, SRSC, VA Hospital 

INIT LAL DISPOSITION: 

Computer s ea rch  of NASA data bank. 

SEARCH REQUEST SENT TO SEARCH CENTER: 18 May 1967 

COMMUNICATIONS : 

12 Apri l  1967 Mr .  J .  Johnson discussed problem with 
M r .  C. J .  Laenger ,  Senior Research Engineer,  Southwest Research  Institute 
and obtained a m o r e  complete understanding of the in te res t  and need of the 
problem originator.  

TECHNOLOGY TRANSFER SITUATION: 

Status: unidentified; outlook for identifying t r ans fe r -  -uncertain.  

Projected Significance: useful contribution. 
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BLM-1 

TITLE: Noiseless Gas Valves for "Artificial Heart" U s e  

DATE SUBMITTED 26 August 1966 

SOURCE: C. W. Hall, M.D. ,  Assistant P ro fes so r ,  Department of 
Experimental  Surgery,  Baylor University Medical School, 
Houston, Texas 

IN1 TIAL DIS POSIT1 ON: 

Because of recent  publication of NASA Technology Survey S P  5019, 
Advanced Valve Technology, search of NASA computer data  bank was not 
indicated. Decision was made to prepare  problem abstract .  

COMMUNICATIONS WITH NASA CENTERS: 

24 February  1967 Dr.  Ware called Mr. Clinton Johnson, TU 
Officer, Edwards Flight Research Center, to seek  information on valves 
mentioned in the NASA Advanced Valve Technology Survey. Mr.  Johnson 
agreed to initiate a sea rch  for available examples and additional technical 
information as available. 

22  April  1967 Dr.  Ware called Mr.  Clinton Johnson to follow up 
on valve information. 
portional valve (i l lustrated in F ig .  24a, p. 126, SP  5019) was not avail-  
able at Edwards.  
the sliding s t e m  proportional valve (i l lustrated in Fig. 2 3 ,  p. lLS) might 
be available and promised to attempt to obtain an example of this valve 
fo r  Dr .  Hal l ' s  evaluation. 

Mr. Johnson indicated that the curtain flap p ro -  

He suggested contacting the manufacturer.  He felt that 

PROBLEM ABSTRACT DRAFT SUBMITTED: 20 December 1966 
DRAFT APPROVED: 12 January 1967 
DISSEMINATED: 15 Februa ry  1967 

0 THE R COMMUNIC ATIONS: 

9 January 1967 Draft of Problem Abstract  sent  to Dr .  C. W. Hall 
and Dr .  W. W. Akers for review and possible suggested additions. 

30 January 1967 Advanced Valve Technology Survey, S P  5019, was 
reviewed and pertinent chapters marked for Dr .  Hall 's  attention, and 
copies mailed to Dr.  Hall. 
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BLM-1 (cont 'd) 

TECHNOLOGY TRANSFER SITUATION: 

Status: tentatively identified; outlook for  accomplishing t r ans fe r -  - 
good. 

Projected Significance: major contribution to  art if icial  hea r t  
r e sea rch .  



I 
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BLM-2 

TITLE: Support Slings for Post-Operative Care  of Large  Animals 

DATE SUBMITTED: 7 February  1967 

SOURCE: C .  W. Hall, M . D . ,  Assistant P ro fes so r ,  Department of 
Experimental  Surgery,  Baylor University Medical School, 
Houston, Texas 

INITIAL DISPOSITION: 

Technology possibly applicable to this  problem was disclosed in 
NASA TND-2641, Exploratory Study of Man's Self-Locomotion Capabilities 
with a Space Suit in Lunar Gravity and TND-3363, Comparative Measure-  
ments  of Man's  Walking and Running Gaits in E a r t h  and Simulated Lunar 
Gravity. 
scheduled in connection with Problem HUV- 1,  action was postponed until 
evaluation of sling techniques in use at  Langley were  made with respect  
to this  problem. 

Since a s i te  visi t  to Langley Research  Center  was already 

COMMUNICATIONS WITH NASA CENTERS: 

12, 13 April  1967 Dr .  Ware visited Langley Research  Center  to 
inspect the lunar gravity simulator facility pr imar i ly  to  determine 
applicability of the simulator technique to  Problem HUV-1. 
that lunar gravity sling techniques might be applicable to the support  of 
l a rge  animals.  

It appeared 

OTHER COMMUNICATIONS: 

10 May 1967 The above information was given to  Dr.  C.  W. Hall, 
the problem originator,  during Dr .  Ware ' s  visi t  to Baylor University 
Medical School. 

19 May 1967 This problem was fur ther  discussed with Dr .  Hall 
during his and Dr .  Ware 's  visi t  to Lewis Research  Center.  
use of Velcro to prevent slings from slipping posed a problem of method 
of attachment to the la rge  animals. Dr .  Ware suggested that the animal 
could be prepared in advance by surgical implantation of a patch of 
Velcro using the velour skin substitute technique developed by D r .  Hall. 

The suggested 
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BLM-2 (cont 'd) 

TECHNOLOGY TRANSFER SITUATION: 

Status: tentatively identified; outlook for accomplishing t r ans fe r -  - 
good. 

Projected Significance: useful contribution. 
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BLM-3 

TITLE: Triggering on R Wave of ECG 

DATE SUBMITTED: 7 Februa ry  1967 

SOURCE: C. W. Hall, M. D . ,  Assistant P ro fes so r ,  Department of 
Experimental  Surgery,  Baylor University Medical School, 
Houston, Texas 

INITIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER 28 March 1967 
RETURNED FROM SEARCH CENTER 
RESULTS FORWARDED TO RESEARCHER 27 April  1967 

20 April  1967 

COMMUNICATIONS WITH NASA CENTERS: 

19 May 1967 D r .  Ware and Dr .  C. W.  Hall visited Lewis Research 
Center  where additional pertinent technology was discovered in the form 
of a technique f o r  tr iggering on R-wave of ECG. 
engineer Vernon D. Gebben, who made  prepublication copies of a descr ip-  
tion of his technique available t o  the r e sea rche r ,  Dr .  Hall. 

It was developed by NASA 

TECHNOLOGY TRANSFER SITUATION: 

Status: tentatively ideniiiieri; ~ u i l u w k  i iccur r ip l l s l i r i i e r i i  of i i~~irisfei~ - - 
excellent. 

Projected Significance: useful contribution t o  art if icial  hea r t  
r e  search .  
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BLM-4 

TITLE: Valve for Proportional Gas Flow Control 

DATE SUBMITTED: 7 February  1967 

SOURCE: C. W. Hall, M. D . ,  Assistant P ro fes so r ,  Department of 
Experimental  Surgery,  Baylor University Medical School, 
Houston, Texas 

IN1 T IA L D IS P OS1 TION 

This problem was originally submitted to  indicate the need for 
s tepless  proportional control valves in an art if icial  hear t  control sys tem 
as  distinct f rom the requirement for low noise ul t rarel iable  on-off valves 
discussed in BLM-1. Since the summary  of NASA l i te ra ture  available 
as Survey SP 5019 t reated both kinds of valves equivalently, technology 
applicable to this problem has been sought for simultaneously with that 
for BLM-1 (9. v. ). 
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BLM-5 

TIT LE: T r an s t ho r ac  i c E ne r g y Co up1 ing Device s 

DATE SUBMITTED: 7 Februa ry  1967 

SOURCE: C. W. Hall, M. D., Assistant P ro fes so r ,  Department of 
Experimental  Surgery,  Baylor University Medical School, 
Houston, Texas 

INITIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER 28 March 1967 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 27 April  1967 

20  April  1967 

COMMUNICATIONS: 

17 February  1967 Overlap identified with Midwest Research  
Insti tute 's  problem UM-3. 

2 March  1967 Let te r  f rom M r .  Bendersky, Pro jec t  Leader ,  
Midwest Research  Institute Biomedical Applications Team,  r e fe r r ed  to  
possibly pertinent work  on energy cells conducted at J e t  Propulsion Lab- 
ora tory  and suggested 'NASA Resident Officer, John C. Drane,  as the 
appropriate contact for  the follow-up. 

27 April  1967 Backup package on NASA brushless  DC moto r s  
was sent  to  r e s e a r c h e r ,  Dr.  C. W. Hall. 

TECHNOLOGY TRANSFER SITUATION: 

Status: no definite t ransfer  identified; outlook for  identifying 
t ransfer--good.  

Projected Significance: major contribution to  artificial hea r t  
r e  s e arch.  
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BLM-6 

TITLE: Biocompatible Spray-On Plas t ics ,  Impermeable to  Bacter ia  

DATE SUBMITTED: 7 Februa ry  1967 
I -  

SOURCE: C, W. Hall, M. D . ,  Assistant P ro fes so r ,  Department of 
Experimental  Surgery,  Baylor University Medical School, 
Houston, Texas 

IN1 TI AL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER 28 March 1967 
RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 27 April  1967 

2 0  April  1967 

COMMUNICATIONS: 

Potentially applicable technology was discovered in the form of a 
r e s e a r c h  contract  at  NASA Manned Spacecraft  Center,  Houston, for 
development of edible food covering films. 
developed before termination of the project were  direct ly  applicable, 
commerc ia l  sponsorship of further work in this a r e a  was obtained by the 
contractor .  
t o  obtain permission to evaluate more recently developed plastic fi lms 
which have already been shown to be biocompatible. 
these fi lms sprayed on to nylon velour was provided to  the r e s e a r c h e r ,  
Dr.  C. W. Hall, on 14 April 1967. 

Although none of the films 

Negotiations a r e  now under way with the commercial  sponsor 

A sample of one of 

TECHNOLOGY TRANSFER SITUATION 

Status: tentatively identified; outlook for accomplishment of 
t ransfer  --excellent. 

Projected Significance: major contribution to  art if icial  hea r t  
r e sea rch .  
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BLM-7 

TITLE: Telementry of Cardiovascular Data  f rom F r e e  -Ranging Animals 

DATE SUBMITTED: 7 Februa ry  1967 

SOURCE: C. W. Hall, M.D. ,  Assistant P r o f e s s o r ,  Department  of 
Experimental  Surgery ,  Baylor University Medical School, 
Houston, Texas 

IN1 TI A L DISPOSITION: 

Computer s e a r c h  of NASA da ta  bank 

SEARCH REQUEST SENT TO SEARCH CENTER 24 Februa ry  1967 ( s a m e  
as Part I, GLM-2) 

21 March  1967 RETURNED FROM SEARCH CENTER: 
RESULTS FORWARDED TO RESEARCHER: 27 Apri l  1967 

COMMUNICATIONS WITH NASA CENTERS: 

27 April  1967 Dr.  Ware and Mr .  Be rge r  vis i ted Ames Resea rch  
Center  where  backup packages on NASA te lemet ry  developments w e r e  
obtained and sen t  to  the r e s e a r c h e r ,  Dr.  C. W. Hall. 

0 THER COMMUNICATIONS: 

17 Februa ry  1967 Overlap with Midwest Research  Insti tute,  
P rob lem KU-4 was  identified. 

2 March  1967 A le t te r  f rom Mr.  Bendersky, Di rec tor  of Midwest 
Resea rch  Institute Biomedical Applications Team,  disclosed the i r  r e su l t s  
on the P rob lem KU-4 and made reference to  NASA Technology Utilization 
Report  No. ST-5023, Medical and Biological Applications for  Space Tech-  
nology, by stating that although there a r e  seve ra l  t e l eme t ry  sys t ems  on the 
commerc ia l  marke t  which have evolved f r o m  sys t ems  developed f o r  NASA, 
the sys t ems  w e r e  not being offered at competitive p r i ces  for  a s m a l l  
number of channels. 

NOTE: The US Air  Force  Aeromedical  R e s e a r c h  Labora tory ,  
Holloman Air F o r c e  Base ,  New Mexico, i s  present ly  sponsoring con- 
t rac ted  r e s e a r c h  for development of t e l eme t ry  techniques for use  on f r e e  
ranging chimpanzees.  Relevant information may become available la te r .  
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BLM-7 (cont 'd) 

TECHNOLOGY TRANSFER SITUATION 

Status: unidentified; outlook for  t ransfer  identification- -good 

Projected Significance: useful contribution to  ar t i f ic ia l  hear t  
r e  search .  
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BLM-8 

TITLE: Miniature Tape Recorder for Biological D a t a  

DATE SUBMITTED: 2 2  February 1967 

SOURCE: Dr.  L. Lamb, Baylor University Medical School, Houston, 
Texas 

IN1 TI A L DISPOSITION: 

At the t ime of receipt of this problem, potentially applicable 
technology was known to exist  at  Edwards Flight Tes t  Center in the form 
of a miniature multichannel biologic data  tape recorder  in use  by 
D r .  Roman fo r  evaluation of physiologic performance of aerospace 
pilots. 

COMMUNICATIONS WITH NASA CENTERS: 

24 February  1967 Dr.  Ware called Mr.  Clinton Johnson, TU 
Officer, Edwards Flight Research Center regarding this problem. 
Mr. Johnson began to assemble technical information available on the 
miniature personal tape recorder  used in the pilot data  enhancement 
sys tem by NASA investigator, Major J a m e s  A. Roman. 

15 March 1967 D r .  W a r e  called Dr .  C. W. Hall to  pass  on infor- 
mation received f rom Mr.  Johnson about the NASA tape r eco rde r  and to 
call  his attention to cur ren t  l i terature including Roman, Older ,  and 
Jones,  Flight Research  Program: Medical Monitoring of Navy C a r r i e r  
Pilots in Combat, Aerospace Medicine, Vol .  VII, pp. 133-139, 
Februa ry  1967. 

25 April  1967 Dr.  Ware called D r .  C. W. Hall to verify that 
the problem originator,  Dr .  L. Lamb, had received the available infor- 
mation concerning the NASA personal tape recorder  developed and fabri-  
cated by Air Research  Manufacturing Division, Gar re t t  Company. 

TECHNOLOGY TRANSFER SITUATION: 

Status: applicable technology identified; outlook for  accomplish- 
ment of transfer--good. 

Projected Significance: useful contribution to hea r t  research .  
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GLM- 1 

TITLE: Analysis of Transitional Flow-Convec tion/Diffusion 

DATE SUBMITTED: 14 February 1967 

SOURCE: H. G. Swann, Ph .D . ,  P ro fes so r  of Physiology, University of 
Texas Medical Branch at Galveston, Galveston, Texas 

IN1 TIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER 23 February  1967 
RETURNED FROM SEARCH CENTER 21 March  1967 1 

RESULTS FORWARDED TO RESEARCHER: 18 Apri l  1967 
EVALUATION BY RESEARCHER: 10 May 1967: 

ve ry  favorable 

COMMUNICATIONS: 

15 January 1967 Dr.  Ware interviewed Dr.  Swann to  round out 
detai ls  concerning this problem before submission as computer search .  

24 April  1967 Let ter  received f rom D r .  Swann expressing his 
appreciation for  the information t ransferred.  

10 May 1967 Dr.  W a r e  and Mr .  Berger  visited the University 
of Texas Medical Branch, Galveston, and interviewed Dr.  Swann concerning 
his intended application of the information returned. D r .  Swann stated 
that the information had been instrumental  in his decision not to undertake 
fur ther  r e s e a r c h  in the a r e a  of analysis of t ransi t ional  flow in  view of the 
substantial  amount of information revealed by the computer search .  
Dr .  Swann felt that the information received was most  useful and that it 
allowed him to turn  his attention to other pressing ma t t e r s .  

TECHNOLOGY TRANSFER SITUATION 

St atus: applic able technology identified , t r a n s  fe r acc omplis hed 
and documented. 

Projected Significance: minor contribution to  physiology research .  
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GLM-2 

TITLE: Monitoring of Blood P r e s s u r e  by Extra-Vascular  Sensor ,  Using 
Wireless  Telemetry of Information 

DATE SUBMITTED: 16 February 1967 

SOURCE: C. E,  Hall, Ph.D. , Professor  of Physiology, University of 
Texas Medical Branch, Galveston, Texas 

INITIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER 24 February  1967 
( P a r t s  1 & 2 )  

RETURNED FROM SEARCH CENTER 21 March 1967 
RESULTS FORWARDED TO RESEARCHER 
EVALUATION B Y  RESEARCHER. 

18 April  1967 
10 May 1967 

Evaluation favorable. Search provided par t ia l  
solution to problem. 

COMMUNICATIONS WITH NASA CENTERS: 

21, 22 March 1967 D r .  Ware and L. Berger  investigated this 
problem during their vis i t  to  Ames Research  Center.  Mr.  G. Edwards,  
TU Officer, provided backup packages on te lemet ry  technology, and 
arranged a visit  with Mr .  T. F r y e r ,  Ames Research  Center  scientist ,  
who described cur ren t  developments in miniaturized implantable bio- 
te lemet ry  packages. 

18 April 1967 Backup packages f r o m  Ames were  sent to problem 
originator . 
0 THE R COMMUNICATIONS: 

17 February  1967 L. Berger  wrote a le t ter  to Midwest Research  
Institute requesting information concerning possible overlap with their  
problem KU-4. 

2 March 1967 Let ter  f rom Midwest Research  Institute descr ibed 
resu l t s  of their  investigations. 
followed up. 

Possibil i t ies of overlap a r e  still being 
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GLM- 2 (cont 'd) 

20 April 1967 Problem originator sent supplementary information, 
noting that the application to small  mammals ,  e. g . ,  a r a t ,  was not suf- 
ficiently emphasized in  his problem statement.  

2 May 1967 Telephone call by L. Berger  to Mr. Canter ,  Assis-  
tant Director ,  KASC, University of Pit tsburgh, discussing the question 
of repea t  searching of an already searched problem. 
this se rv ice  is included in the search  fee. 

It was  noted that 

10 May 1967 
cations were  further discussed by the problem originator with Dr.  Ware 
and L. Berger  during their  t r i p  to the Medical School. 

Applicable NASA technology and the sea rch  appli- 

16 May 1967 Let ter  to Mr. Canter requesting fur ther  communica- 
tion about possibility of re-searching this problem, and requesting two 
references:  A63-23506, A Microwatt V H F  Telemetry System for  Implana- 
tation in Small  Animals; A65-10725, Biophysical Monitoring of Experi-  

mental  Animals. ~~p~~~ P H ~  7ii- 
17 Mny 1967 Letter  from problem originator requesting s ix  

r e  fe r erice s : 

N62 13733 --A Transducer  for  the Continuous External  Measurement 
of Ar te r ia l  Blood P r e s s u r e  

A65 -2 6600 - -Concerning Certain Me thodological and Technic a1 
Problems Posed by Rocket Experiments Involving 
Animals wp)-L' t  *I 41 !<&.u 7b-- 

N64-27840--A Method of Continuous Registration of Local Cerebra l  
Blood Flow in Acute and Chronic Experiments  

N65-32277--Development of a Blood P r e s s u r e  Transducer  for  the 
Temporal  Artery 

N65-11900--Instrument for Recording the Pulse  Waves and 
Determining the Blood P r e s s u r e  in Animals 

A63 - 19640- -The Development of an Implantable, Nonocclus ive, 
Non-Invasive Blood P r e s s u r e  Measuring System 



49 

GLM-2 (cont 'd) 

In addition, he will himself obtain the following references:  A65 -8 1057, 
a P r o g r e s s  Report on Radio Telemetry f rom Outside the Body and 
A66-81864, Telemetry of Blood P r e s s u r e  in Free-Ranging Animals V i a  
an Intravascular  Gauge. 

TECHNOLOGY TRANSFER SITUATION 

Status: tentatively identified; outlook f o r  accomplishing t ransfer  - - 
excellent. 

Projected Significance: useful contribution to  physiology r e sea rch .  
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GLM-3 

TITLE: Determination of Local Blood Flow, Blood Gas Concentration, 
and Blood PH in Small  Portion of an Organ 

DATE SUBMITTED: 9 March  1967 

SOURCE: Dr .  F. H. Rudenberg, Associate P ro fes so r  of Physiology, 

INITIAL DISPOSITION: 

Computer s ea rch  of NASA data  bank 

SEARCH REQUEST SENT TO SEARCH CENTER. 

COMMUNICATIONS WITH NASA CENTERS: 

University of Texas Medical Branch, Galveston, Texas 

26 May 1967 

The contact with NASA r e sea rch  centers  h a t  is relevant to t is 
problem is  identical to the histories of the NASA Research  Center con- 
t r ac t s  descr ibedunder  Problems CLM-4, GLM-5, and SRS-2. 

0 THER COMMUNICATIONS: 

18 April 1967 Ames Research Center backup package on smal l  
p r e s s u r e  t ransducers  developed by Mr .  Grant Coon was sent to problem 
originator by L. S. Berger .  

TECHNOLOGY TRANSFER SITUATION 

Status: 

Projected Signific ance: 

unidentified; outlook for  identifying transfer--good. 

useful contribution t o  phy s io10 gy r e s  e a r  ch. 
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GLM-4 

TITLE: Implanted Blood P r e s s u r e  Transducer  

DATE SUBMITTED: 9 March 1967 

SOURCE: Dr .  F. H. Rudenberg, Associate P ro fes so r  of Physiology, 
University of Texas Medical Branch, Galveston, Texas 

IN1 T IAL DISPOSITION: 

Computer s ea rch  of NASA data  bank; this s e a r c h  also covers  
Problems GLM-5 and SRS-2. 

SEARCH REQUEST SENT TO SEARCH CENTER 26 May 1967 ( same  as 
SRS-2, GLM-5) 

COMMUNICATIONS WITH NASA CENTERS: 

21, 22  March 1967 D r .  Ware and Mr. Berger  investigated this 
problem during their  vis i t  to Ames Research  Center.  
TU Officer,  provided backup packages on the p r e s s u r e  t ransducers  
developed by Mr .  G. Coon, r e sea rche r  at Ames, and also arranged for  
a meeting with Mr.  Coon. In the meeting, Mr. Coon demonstrated his 
devices and supplied information on cu r ren t  developments in his program 
to reduce the s ize  of his capacitance p res su re  t ransducers  s t i l l  fur ther .  

Mr. G. Edwards,  

24 May 1967 Dr .  Ware called Dr. H. Sandler,  Ames Research  
Center ,  to make fur ther  arrangements on t ransfer r ing  capacitance 
manometry . 

29 May 1967 Mr .  Berger  advised Mr. G. Edwards of the tenta- 
tively scheduled vis i t  t o  Ames Research Center t o  fur ther  the t ransfer  
of the capacitance t ransducers .  

PROBLEM ABSTRACT DRAFT SUBMITTED: 25 May 1967 (same as 
SRS-2, GLM-5) 

OTHER COMMUNICATIONS: 

18 April 1967 Ames '  backup package on miniaturized p r e s s u r e  
t ransducers  was sent  t o  problem originator. 
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GLM-4 (cont 'd) 

10 May 1967 Dr.  W a r e  and L. Berger  visited problem originator 
and fur ther  explained details of construction and performance charac-  
t e r i s t i c s  of Mr.  Coon's family of capacitance devices. 

TECHNOLOGY TRANSFER SITUATION 

Status: tentatively identified; outlook for  accomplishing t ransfer  - - 
excellent. 

Projected Significance: major contribution to  manometry problems 
in medicine. 

GLM-5 

TITLE: Chronic Intracranical  P r e s s u r e  Measurement in Man 

DATE SUBMITTED: 9 March 1967 

SOURCE: Dr. F. H. Rudenberg, Associate P ro fes so r  of Physiology, 
University of Texas Medical Branch, Galveston, Texas 

INITIAL DISPOSITION: 

The his tory of this problem is in all  par t iculars  the same a s  the 
his tory of Problem GLM-4 (9. v.  ). 
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GLM-6 

TITLE: A Model Vascular System 

DATE SUBMITTED: 9 March 1967 

SOURCE: Robert  N. Cooley, M.D.,  P ro fes so r  and Chairman, Depart-  
ment of Radiology, University of Texas Medical Branch, 
Galveston, Texas 

INITIAL DISPOSITION 

Computer s ea rch  of NASA data  bank was defer red  until after d i rec t  
contact with Lewis Research Center because it was understood that 
NASA resea rch  personnel there  had utilized models of the cardiovascular 
sys t em and were  familiar with the l i terature .  

COMMUNICATIONS WITH NASA CENTERS: 

21 April 1967 Dr. Ware and Mr .  Berger  visited Ames Research  
Center  where Mr. George Edwards, TU Officer,  Ames Research  Center ,  
ci ted two repor t s  of interest  in connection with cardiovascular modeling. 
These were  NASA Contractor Reports Nos. 162 and 214 prepared by the 
V idy a Corporation. 

26 May 1967 D r .  Ware called Mr .  Kirby Hiller,  Lewis Research  
Center ,  to continue discussion initiated during site vis i t  on 19 May. 
Mr.  Hiller indicated that although the mathematical  models which he had 
utilized were  not reduced to hardware form,  hardware models potentially 
applicable to this problem were  in  use  at the Cleveland Clinic. 

TECHNOLOGY TRANSFER SITUATION 

Status: technology tentatively identified; outlook for  accomplish- 
ment  of transfer--excellent.  

Projected Significance: useful contribution to ar t i f ic ia l  hea r t  
r e s  e arch.  
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GLM-7 

TITLE: Viscosity Measurement of Minute Samples of Blood 

DATE SUBMITTED: 17 May 1967 

SOURCE: Dr.  F. H. Rudenberg, Associate P ro fes so r ,  University of 
Texas Medical Branch, Galveston, Texas 

Problem not processed during reporting period, 

GLM-8 

TITLE: Computer P r o g r a m  for Electroencephalograph: Per iod Analysis 

DATE SUBMITTED: 17 May 1967 

SOURCE: Dr .  F. H. Rudenberg, Associate P ro fes so r ,  University of 
Texas Medical Branch, Galveston, Texas 

Problem not processed during reporting period. 

GLM-9 

TITLE: 

DATE SUBMITTED: 17 May 1967 

Measurement of Local Tissue Oxygen Consumption -- In Vivo 

SOURCE: Dr .  F. H. Rudenberg, Associate Professor ,  University of 
Texas Medical Branch, Galveston, Texas 

Problem not processed during reporting period. 



GLM-10 

TITLE: Computer P rogram for Flame Spectrophotometry 

DATE SUBMITTED: 17 May 1967 

SOURCE: Dr. F. H. Rudenberg, Associate P ro fes so r ,  University of 
Texas Medical Branch, Galveston, Texas 

Problem not processed during reporting period. 

GLM- 1 I 

TITLE: Elimination of Electrostatic Charge in Experimental  Animals 

DATE SUBMITTED: 17 May 1967 

SOURCE: Colin G. MacDiarmid, Ph. D.,  Research  Scientist ,  University 
of Texas Medic a1 Branch, Galve ston, Texas 

Problem not processed during reporting period. 

GLM-12 

TITLE: Computer Selection and Elimination of Artifacts 

DATE SUBMITTED: 18 May 1967 

SOURCE: Colin G. MacDiarmid, Ph. D.,  Research  Scientist ,  University 
of Texas Medical Branch, Galveston, Texas 

Problem not processed during reporting period. 
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GLM-13 

TITLE: Multiple Co-Spectral Density Analysis of Time-Series  Data 

DATE SUBMITTED: 18 May 1967 

SOURCE: Colin G. MacDiarmid, Ph. D., Research Scientist, University 
of Texas Medical Branch, Galveston, Texas 

Problem not processed during reporting period. 
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WLH- 1 

TITLE: Blood Recirculation Technology 

DATE SUBMITTED: 2 May 1967 

SOURCE: Major Roger Breslau,  Vascular Surgery Department, Wilford 
Hall Hospital, San Antonio, Texas 

INITIAL DISPOSITION 

Selected for biomedical problem abstract  preparation 

COMMUNICATION 

2 3  May 1967 Dr.  Ware made telephone cal l  to problem originator ,  
Dr .  Breslau,  to c lar i fy  the problem and to get fur ther  specific informa- 
t ion on this problem. 

TECHNOLOGY TRANSFER SITUATION 

Status: applicable technology unidentified; outlook for identification- - 
excellent. 

Projected Significance: major contribution to  clinical medicine 
and surgery.  
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SNM-1 

TITLE: Enhancement of X-ray Contrast  Study Films 

SYNOPSIS : 

During a tour of the facilities of the University of Texas Medical 
School at  San Antonio, Dr .  Ware disclosed to Dr .  P e t e r  Zanca (Chairman,  
Radiology Department),  the technology developed by J e t  Propulsion 
Laborator ies  for digital processing and enhancement of television o r  other 
digitized images ,  Dr .  Zanca immediately expressed  in te res t  in evaluating 
this  process  on a s e r i e s  of X-ray films taken during his r e sea rch  on slow 
intravenous d r ip  methods for contrast  study in cholangiography and 
renography. 

COMMUNICATIONS WITH NASA CENTERS: 

25 Apri l  1967 Dr .  Ware called Dr .  R .  Nathan at Je t  Propulsion 
Laborator ies  to Discuss Dr .  Zanca's request.  Dr .  Nathan expressed  h is  
willingness to process ,  on a pilot bas i s ,  the aforementioned X-ray  photo- 
graphs.  

8 May 1967 The X-ray films were  mailed directly to D r .  Nathan. 

OTHER COMMUNICATIONS: 

2 5  Apri l  1967 D r .  Ware called Dr .  P e t e r  Zanca to notify him of 
Dr .  Nathan's willingness to process his  X-ray  photographs. 

2 May 1967 Dr.  W a r e  telephoned Dr .  P e t e r  Zanca to make final 
a r rangements  for sending the set  of X-ray  films to J e t  Propulsion Labo- 
ra tor ies  for digital processing and enhancement. Dr .  Zanca a l so  promised 
to send reprints  describing his r e sea rch  to D r .  Nathan. 

TECHNOLOGY TRANSFER SITUATION: 

Status : potential t ransfer  accomplished. 

Projected Significance: useful contribution to both clinical  radiology 
and r e sea rch  in X-ray  techniques. 
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REVERSE PROBLEM CASE HISTORY 

DATE IDENTIFIED: 31 October 1966 

SOURCE: Southwest Research  Institute Biomedical Applications Team 

INITIAL DISPOSITION: 

Disclosed informally to personnel at three  NASA research centers  ~ 

DESCRIPTIVE SUMMARY: 

31 October 1966 D r .  Spencer presented h is  staff of the Texas  
Institute for Rehabilitation and Research to D r s .  Hartwig and Ware  and 
San Martin. 
Texas  Institute for Rehabilitation and Research  r e sea rche r s  for the 
purpose of orienting the Biomedical Applications T e a m  a s  to the mission 
and in te res t  profile of Texas Institute for Rehabilitation. 
a tour of laboratory facilities that Mr .  Thorkild Engen gave a demonstration 
of h i s  orthotics research .  
special  four -way valve used to control opposing pneumatic ar t i f ic ia l  musc les  
to obtain finely controlled motion in two planes, it was felt that the demon- 
s t r a t ed  technology might be applicable to problems of mobility in  p re s su re  
suit design and to "man amplifier" research .  

The day w a s  spent in orientation conferences with individual 

It was during 

Upon witnessing the function of M r .  Engen's 

18 January 1967 Dr .  Ware and M r .  Berger  disclosed the Engen 
valve -muscle substitute development a t  Texas Institute for Rehabiliation 
and Research  to Mr .  C. Raines,  Manned Spacecraft  Center ,  Houston, and 
made  ar rangements  for him to receive repr in ts  describing the development 
so that he could reverse  t ransfer  I '  potential. 

2 4  February  1967 Dr .  Ware called Mr .  Clinton Johnson, TU Officer, 
Flight Research  Center,  Edwards Air  Fo rce  Base,  California, t o  disclose 
the possible r eve r se  t ransfer .  

28  March 1967 Dr .  Ware called Mr .  H. C.  Vykukal, Ames  
Resea rch  Center ,  to disclose the Engen valve -a r t i f ic ia l  muscle  develop- 
ment .  M r .  Vykukal expressed  interest  and fur ther  indicated that p re s su re  
suit  joints presently under development a t  Ames  Research  Center  might be 
applicable to the orthotics r e sea rch  of Mr .  Engen and others  a t  Texas 
Institute for Rehabilitation and Research.  
scheduled between Mr.  Engen and M r .  Vykukal in o r d e r  to explore the 
possibility of a vis i t .  

Telephone conversations were  
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REVERSE PROBLEM CASE HISTORY (cont 'd) 

30 March 1967 Mr. L. S. Berger  contacted Mr .  Joe Canzoneri  
concerning the potential r eve r se  t ransfer .  Arrangements were  made 
for  Mr. Engen and Mr. Vykukal to schedule a visit  for interchange of 
information. 

25 April  1967 Dr .  Ware and Mr. Berger  called Mr.  Canzoneri  
and Dr.  C. Vallbona to discuss  the potential r eve r se  t ransfer  progress .  

8 May 1967 Mr. L. S. Berger  met  with Mr.  Engen and explained 
to h im the s teps  that had been taken at Ames Research  Center toward 
arranging a conference. Mr. G. Edwards was called, and arrangements  
were  made for  a telephone conference between Mr. Engen and Mr .  Vykukal. 

TECHNOLOGY TRANSFER SITUATION: 

Status: 
Rehabilitation and Research which may  be applicable to  NASA p r e s s u r e  
suit r e s  e a r  ch. 

technology has  been identified at Texas Institute for 

Projected Significance: uncertain, pending evaluation by NASA 
scient is ts .  
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3 .  Problem Abstracts  Accepted 



M A B S T R A C T  

#,-rl  i n i s  ~r~~~~~ abstract is @signed to cai; io the a ~ ~ e r ~ ~ i ~ ~  oi NASA personne~ (and 
others who have  agreed to participate) significant barriers that impede the pro- 
gress of biomedical research and health care. The purpose is  to bring to bear on 
t~~~~ probioms the expertise that resides in NAS If yav feel you can make a con- 
t r ibu~ j~n ,  please communicate your suggestions to the ~ e ~ ~ n o l o ~ y  Utilization Officer 
at your installation. Also, alert him to any suggestions which can constitute inven- 
tions 50 ~~~~ patent a p ~ ~ ~ c ~ t ~ o n  may be made. Thank p~”. 

May 1967 HUV-6 

POWERED ASSIST DEVICE FOR WALKING 



i -  

I C  

i- 
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May 1967 

PREVENTION OF ARTIFICIAL URINARY 
BLADDER ENCRUSTATION 

HUV-9 

phone: Area Code 512 - OV 4-2000 



References:  

1. Berman,  Henry I. , "Urinary Diversion in Trea tment  of Carcinoma of 
Bladder,  The Surgical Clinics of North Amer ica ,  Vol. 45, No. 6, 
December  1965. 

2. Blum, Skemp, and Re i se r ,  "Silicone Rubber Ure te ra l  P ros thes i s ,  7 The 
Journa l  of Urology, Vol. 90, No. 3, September  1963. 

3. Elliot ,  S. , "Urinary Calculus Disease,  The  Surgical  Clinics of North 
Amer ica ,  Vol. 45, December 1965. 

RSM/RWW Source: F. Brant ley Scott, M. D. 
Assis tant  P r o f e s s o r  
Texas  Institute fo r  Rehabilitation 

and Resea rch  
Houston, Texas  



March 1967 HUV- 10  

INSTRUMENTED ARTIFICIAL LEG 



angle of flexion o r  extension, the moment  and duration of the contact of the heel and 
toe of the a r t i f ic ia l  l imb with the ground, and the dynamical var iables  associated with 
these  motions.  

F o r  s tudies  performed while the amputee st i l l  is using the in te r im ar t i f ic ia l  leg, 
the auxiliary instrumentation which processes  and te lemeters  o r  r eco rds  the sensed 
s ignals  does not need to  sat isfy the m o r e  res t r ic t ive  requirements  on s ize ,  weight, 
volume, e t c . ,  posed by the design of a final a r t i f ic ia l  s t ruc ture .  

Aerospace-oriented r e s e a r c h  may  have produced technology which could be the 
bas i s  fo r  generation of an experimental  instrumented artificial leg:  
p re s su re ,  t empera ture ,  etc.  , at multiple points on a sur face ,  acce le rometry  and 
goniometry techniques, and miniature  recording, te lemet ry  ox television devices. The 
instrumented leg, adaptable by means  of a socket individually molded t o  a given pat ient ' s  
stump, would allow medically desirable  ear ly  walking activity (with minimum r i s k  of 
t i s sue  damage)  a s  well a s  a n  accurate ,  objective evaluation of the pat ient ' s  functional 
capability . 

techniques of sensing 

References:  

Wilson, A. B. Jr. Limb Prosthet ics  Todav. Phvsical T h e r a m  44:435-69. 
June 1964. 

Burgess ,  E. M. and Romano, R, L . ,  
608-1 1, 1965, 

Wilson, A, Bennett, Jr, , Prosthetics 
States, Rehab. Lit. 24~98-107, April 

Redhead, R, G o ,  Symposium: Recent 

- 

New Day for  Leg Amputees. Rehab. Rec. 

and Orthotics Research  in the United 
1963. 

Trends  in Limb Fitting. Recent 
Developments in  Prosthet ics ,  - Proc. Roy, - SOC. Med. 59.3 -5, J i n u a r y  1966 (HMC) 

Gilpin, R. E. The Contribution of Resea rch  to Prosthet ic  Services ,  Med. 
Serv. J. Canada, 19:727-46. October 1963, (HMCj  

RWW/LSB 

Source : Lewis A. Leavitt ,  M, D . ,  Chairman 
Dept. of Physical  Medicine 
Texas  Institute for  Rehabilit- t '  ion 

Houston, Texas 
and Resea rch  
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4. General Reference Material  Sent Texas Institute for Rehabilitation 
and Research  

In accordance with the interest  profile generated for Texas Institute 
for Rehabilitation and Research ,  the following reference ma te r i a l  was 
identified a s  relevant and forwarded to M r .  Joe Canzoneri for dissemination 
to the appropriate r e sea rche r :  

Des c ription 

Selcted Listings of TU Publications 
(Tech.  Briefs through December 65) 

Medical and Biological Applications 
of Space Telemet ry ,  S P  5023 

The Electromagnetic Hammer ,  S P  5034 

Selected Shop Techniques, SP 5010 

Bibliography on Welding Methods, S P  5024 

Plating Cu on AL, S P  5025 

Me tal  - forming Technique s , SP 50 1 7  

Selected Welding Techniques , P a r t  I1 
SP 5009 

Reliable Elec t r ica l  Connections , SP 5002 

Welding for Electronic Assemblies ,  S P  5011 

h 

Date Sent 

30 November 1966 

inutes - -Aluminum Welding Symposium 30 November 1 9 . 6 ~  
(Marshal l  Space Flight Center) October 13, 1964 

Information on Ordering of Tech. Briefs  30 December 1966 

General  reference on information theory: 
IEEE Spectrum, January 1965, R. T .  J a m e s ,  
Data Transmission--The A r t  of Moving 
Information 

3 March 1967 
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DescriDtion Date Sent 

Backup packages on Ames  accelerometer  

Backup packages on the Ames  pressure  
t ransducer  (Mr .  Coon) 

JPL repor t  on Enhancement Techniques 
for  X-rays 

Information (obtained f rom Mrs .  H. Chiaruttini) 
on commercial  manufacturer  of NASA-developed 
sight switch 

18 Apri l  1967 

18 Apri l  1967 

18 Apr i l  1967 

18 Apri l  1967 
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C. TRANSFER IDENTIFICATION 

1. Summary of Transfer  Categories 

This section summar izes  the detailed s ta tus  repor-s  presented for  
each biomedical problem in Section A4 (Problem Case  Histor ies) .  

(1) Actual T rans fe r s  Accomplished 

(a) GLM-1 (for  titles of these problems see  Section A3) 

(b) HUV-1 ( P a r t  I), photographs on pages 78 through 84 
taken during a Langley s i te  visi t ,  show Texas  Institute 
for  Rehabilitation and Resea rch  r e s e a r c h e r s  and the 
director  of the Southwest Research  Institute Biomedical 
Applications Team being briefed on the reduced gravity 
simulator by NASA personel,  and a l so  show evaluation 
of the technology by Miss  Mir iam Par t r idge ,  Depart-  
ment of Physical Therapy, Texas Institute for  Reha- 
bilitation and Research,  Houston, Texas (for  further 
details ,  see  Problem Case  History) .  

( 2 )  Potential T rans fe r s  Accomplished 

(a) HUV-1 (Part 11) 

(b) HUV-8 

(c)  SNM-I 

(3) T rans fe r s  Tentatively Identified 

(a) HUV-12 

(b) HUV-13 

(c) RCU-I 

(d) SRS-1 

(e )  SRS-2 

( f )  BLM-1 
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(g) BLM-2 

(h) BLM-3 

(i) BLM-6 

( j )  BLM-8 

(k) GLM-2 

(1) GLM-4 

(m) GLM-6 

2.  Photographs of Site Visit  (Regarding HUV-1 Trans fe r )  to  Langley 
Resea rch  Center  

Photo 
No. 

1 

2 

Legend 

P repa ra t ion  of the sling support  sys t em evaluation test: 
Mis s  Mi r i am Par t r idge ,  Department  of Phys ica l  Therapy, 
Texas  Institute fo r  Rehabilitation and Research,  Houston, 

Mr.  Amos A. Spady, J r . ,  NASA Langley Research  
Texas;  

Center .  

Sys tem briefing 
Group left  to right: M r .  Sapdy, Mr .  F r a n k  G. Read 

(NASA) and Mr .  Joseph Canzoneri ,  111. , Texas 
Institute for  Rehabilitation and Research;  in sling, 
Miss  Pa r t r idge  

Running 

Fal l ing 

Jumping 

Back flip 

Group, left  to right: Mr .  Spady, M r .  Canzoneri ,  
Ray W. Ware, M. D., Director ,  Southwest Resea rch  
Institute Biomedical Applications Team, Mr .  Read, 
and Miss  Lynn Stark  (NASA) 



78 

P H O T O N O .  1 
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P H O T O N O .  2 



80 

P H O T O N O .  3 
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P H O T O N O .  4 



PHOTONO.  5 



83 

PHOTONO.  6 



84 

PHOTONO. 7 



D. SPEECHES AND PUBLICATIONS 

No speeches nor  publications were  presented during this period. 
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E. CONTRIBUTIONS TO THE TRANSFER PROCESS 

1. Summary 

A small percentage of the project t ime i s  formally devoted to 
studies pertaining to the information t ransfer  processes ,  including develop- 
ment  of a pilot sys tem tailored specifically to the s torage and retr ieval  of 
information in the biomedical-physical science a rea .  
Southwest Research Institute Biomedical Applications Team ( L .  Be rge r )  
consulted with an Institute expert  on information handling, attended a 
conference on this topic, and continued compiling a bibliographical f i le of 
pertinent l i t e ra ture  in this a rea .  

A member  of the 

2 .  C on s ult at ion 

. 

On 11 April  1967, Dr.  Stephen Juhasz,  Editor,  Applied Mechanics 
Review, a staff member  of Southwest Research  Institute and internationally 
recognized expert  on information hand1 ing, was  interviewed concerning 
the state-of- the-ar t  of the subject a r ea .  Pa r t i cu la r  emphasis was placed 
on analyzing, indexing, and retr ieval  processes .  A number of re ferences  
were  obtained f r o m  Dr. Juhasz f o r  fur ther  study, as well a s  references 
to two r e sea rch  specialists in this area:  P ro fes so r  W. T. Lehmann, 
Chairman, Department of Linguistics, the University of Texas,  Austin, 
Texas,  and P ro fes so r  A. Oettinger, Applied Mathematics and Linguistics, 
Harvard  University, Cambridge, Massachusetts.  It i s  planned to com- 
municate with these experts after fur ther  study of the referenced mater ia l .  

3 .  Me et ing s 

At the Second Conference on Electronic Information Handling, 
sponsored by the Knowledge Availability System Center ,  University of 
Pit tsburgh, and held April  12 through 14, 1967 a t  the Flying Carpet  Motor 
Lodge in Pit tsburgh, Pennsylvania, papers  were  presented which dealt 
par t icular ly  with the testing and evaluation aspec ts  of information handling. 
It appears  that emphasis in information handling r e s e a r c h  i s  shifting f r o m  
m a t t e r s  chiefly concerning hardware and machine sys tems to investiga- 
tions which a r e  increasingly exploring the needs, eharac te r i s t ics ,  and 
idiosyncrasies of the information re t r ieva l  sys tem use r s .  
of l imited usefulness and questionable validity to t e s t  and evaluate an 
information handling sys tem in t e rms  of only the hard-  and software of 
the sys tem without broadening the base  of analysis to include the interaction 
between the sys tem and the persons who originate, s tore ,  recover ,  and u s e  
the mater ia l  of interest .  

It s eems  to be 
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4. References 

A l i s t  of study re ferences  is being compiled, and it i s  planned in 
working with these references to apply their  contributions specifically 
to  the field of t ransfer  of information in the biomedical-technical a r ea .  
The following references have been obtained: 

On Retrieval System Theory, B. C. Vickery, Butterworth & 
Co., Ltd. ,  1961. 

An Outline of a Theory of Semantic Information, R. Carnap 
and Y. Bar-Hillel ,  Technical Report No. 247, Research  
Laboratory of Electronics,  MIT, Cambridge, Mass . ,  
October 27, 1952. 

A Scientific Theory of Classification and Indexing and I ts  
P rac t i ca l  Applications, J, E. L. Far radane ,  Jour .  of 
Documentation. Vol. 6, No. 2 ,  June 1950. 

A Scientific Theory of Classification and Indexing: Fu r the r  
Considerations, J. E. L. Far radane ,  Jour .  of Documentation, 
Vol. 8, NO. 2, June 1952. 

Compiling a Technical Thesaurus,  T. L. Gillum, Jour.  of 
Chemical Documentation, Januarv 1964. 

P rac t i ca l  Aspects Concerning the Development and Use of 
ASTIA's Thesaurus in Information Retrieval,  J. F. Caponio 
and T. L. Gillum, Jour. of Chemical Documentation, 
Janur a ry  1964. 

Indexing P r o c e s s  Evaluation, C. L. Bern ier ,  Am. Documen- 
tation, January 1965. 

Reasoning Foundations of Medical Diagnosis, R. S. Ledley 
and L. B. Lusted, Science 111, Vol. 130, No. 3366, July 1959. 

A Structure  of "Semantic Coding, ' I  A Review, B. C. Vickery, 
Am. Documentation, Val .  10, 1959. 

Storage and Retrieval of Information by Means of the Associ-  
ation of Ideas, M. Taube and associates ,  Am. Documentation, 
Vol. 6, No. 1 
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. 

(1  1) Curren t  Research  and Development in Scientific Documenta- 
tion, No. 14, National Science Foundation Office of Science 
Information Service,  (NSF-66-17), 1966. 

(12) Assessing Technology Transfer ,  R. L. Lesher  and G. J. 
Howick, NASA SP-5067, 1966. 

(1  3) Conflicting Ideas Trouble Information System Plans,  
Scientific Research, Vol. 1, No. 3 ,  March 1966. 

(14) Comparative Indexing: T e r m s  Supplied by Biomedical 
Authors and by Document Titles,  C. G. Schultz, W. L. Schultz, 
and R. H. O r r ,  Am. Documentation, Vol. 16, No. 4 
October 1965. 

(15) An Experiment in Automatic Indexing, F. J. Damerau, 
Am. Documentation, Vol.  16, No. 4, October 1965. 

(16) An Experiment Comparing Key Words Found in Indexes and 
Abstracts  P repa red  by Humans with those in Titles,  Am. 
Documentation, April 1965. 

- 

(17) Information Science-Fiction or  F a c t ?  F. Pohl,  Am. - 
Documentation, Vol. 16, No. 2, Apri l  1965. 

(1  8) A Note on the Pseudo-Mathetmatics of Relevance, M. Taube, 
Am. Documentation, Vol. 16, No. 2, April  1965. 

(19) The Distribution of T e r m  Usage in Manipulative Indexes, 
N. Houston and E. Wall, Am. Documentation, Vol. 15, 
April  1964. 

(20) Roles and Links - or Forward  to Cutter,  S. Artandi and 
T. C. Hines, Am, Documentation, Vol. 14, January 1963. 

(21) MIT Technical Information Pro jec t ,  M. M. Kess le r ,  Phys ics  
Today, March 1965. 

(22 )  A Bibliographic Search by Computer, S. C. Brown, Phys ics  
Today, May 1966. 

( 2 3 )  Debate on P rep r in t  Exchange, Phys ics  Today, June 1966. 

(24) Is  the Li te ra ture  Worth Retrieving? S .  Goudsmit, Phys ics  
Today, September 1966. 



F. PROJECTIONS FOR THE NEXT QUARTER 

Acquisition of additional personnel for par t  o r  full-time assignment 
to the project i s  anticipated in proportion to the increasing work load a s  
the program matu res .  The additional use of one person full t ime a t  the 
technician level and one person half-time a t  the professional biologist 
level i s  anticipated for the next quarter .  

The addition of new use r  organizations will be conditional upon 
availability of additional personnel and approval of the sponsor .  

As indicated in Section D, a significant amount of information has  
been collected and collated about the theoretical  considerations of the 
information t ransfer  process .  During the next quar te r ,  we wish to prepare  
a theoret ical  paper on storage and re t r ieva l  of interdisciplinary information 
in the biomedical and physical science a r e a s .  
be suitable for submission to an appropriate journal for publication. 

It is intended that the paper 


